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IMAGE PROCESSING APPARATUS AND PHOTOPRINTER USING THE SAME 

BACKGROUND OF THE INVENTION 
The present invention relates to the technical field 
of a digital image processing, and more specifically, to an 
image processing apparatus and a photoprinter using the 
same that can perform effective and appropriate processing 

in accordance with a jcb intended by the photoprinter in 
the print manufacturing, and the like. 

Most of the images recorded on photographic films such 
as negatives and reversals (which are hereinafter referred 
to as "films") are conventionally printed onto light- 
sensitive materials (photographic papers) by a technique 
generally called "direct exposure" in which the image on a 
film is projected onto the light-sensitive material for 
areal exposure. 

A printer that adopts digital exposure has recently 
been commercialized. In this "digital photoprinter", the 
image recorded or. a film is read photoelectronically and 
converted into digital signals, which are subjected to 
various kinds of image processing to produce recording 
image data; a light-sensitive material is exposed by 
scanning with recording light modulated in accordance with 
the image data, thereby recording a (latent) image which is 
then processed photoelectronically to produce a 
(photographic) print. 

Having these features, the digital photoprinter is 
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composed of the following three basic components; a scanner 
(image reading apparatus) which applies reading light onto 
a film and reads the light projected therefrom, thereby 
photoelectronically reading the image recorded on a film; 
an image processing apparatus which performs predetermined 
processing to the image data read with the scanner and to 
the mage data supplied from a digital camera and the like 
to obtain the image data of an recorded image, that is, 
exposing conditions; a printer (image recording apparatus) 
which scan exposes a light-sensitive material with, for 
example, a light beam in accordance with the image data 
supplied from the image processing apparatus and records a 
latent image; and a processor (developing apparatus) which 
subjects the light-sensitive material exposed by the 
printer to development processing and manufactures a 
(finished) print on which the image is reproduced. 

According to the digital photoprinter, since an image 
can be appropriately processed as digital image data, it is 
preferably subjected to gradation adjustment, color balance 
adjustment, color/density adjustment, sharpness processing, 
and the like. Accordingly, a print of high quality that 
cannot be obtained by conventional direct exposure can be 
obtained. 

Moreover, the digital photoprinter can output not only 
the image recorded on a (photographic) film but also the 
image photographed by a digital camera and the like, the 
image data recorded on a recording medium such as a MO 
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(magneto-optical recording medium) and the like, the image 
data obtained througa a communication device such as 
internet end the like as a print. 

Incidentally, a different performance is required to 
the digital photoprinter depending upon how the digital 
photopr inter is used in print manufacturer such as a photo- 
labo and the like where prints are manufactured. 

For example, a print shop the sales talk of which is 
to manufacture a print at a low price often puts an 
emphasis on productivity even if the quality of an image 
reproduced on a print is somewhat sacrificed. 

Inversely, in a print of a photograph taken by a photo 
studio and in a print manufactured by a photo-print shop to 
which many custom prints are ordered, an emphasis is 
ordinarily put on the quality of the image reproduced on a 
print even if productivity is somewhat sacrificed. 

However, there is a contradiction between the above 
requirements in a sense, that is, in general, when one of 
the performances is increased, the other thereof is 
decreased. 

For example, an image of high quality can be obtained 
by the execution of time-consuming accurate image 
processing at the sacrifice of productivity, whereas when 
an emphasis is put on productivity, it is preferable not to 
perform time-consuming image processing with a result of 
deteriorated, image quality. 

Accordingly, the performance of a conventional 
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photoprmter is set to satisfy various kinds of required 
characteristics such as irr.age quality,, productivity, and 
the like on average, which is a reason why print 
manufactures are not satisfied with the performance of the 
conventional photoprinter sometines. 

SUMMARY OF THE INVENTION 
Accordingly, it is a first object o£ the present 
invention for solving the problem of the conventional 
technology to provide an image processing apparatus capable 
of preferably satisfying the various kinds of performances 
required to a photoprinter such as productivity, image 
quality, uniformity of images processed in one case, and 
the like and capable of preferably manufacturing a print in 
accordance with the state in which the photoprinter is used 
by a print shop and with the intention of a person who 
requests to manufacture a print. 

Further, it is a second object of the present 
invention to provide a photoprinter using the image 
processinc apparatus described above. 

In order to artair^6he first object described above, l/' 
the first aspect of the present invention provides an image- 
processing apparatus comprising a condition setting section 
for setting an image processing conditions of image data by 
analyzing the linage data supplied from an image data supply 
source: an image processing section for subjecting the 
image data to image processing in accordance with the image 
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processinq conditions set in the condition setting section; 
a mode setting section including a plurality of operation 
nodes, the mode setting section setting a operation mode 
from among the plurality of operation modes and changing at 
least one cf a processing content in the condition setting 
section and a content of the inage processing executed in 
the image processing section in accordance with the 
operation mode set. 

It is preferable that the image processing apparatus 
further comprises a selection device for selecting the 
operation mode to set the operation mode in the mods 
setting section out of the plurality of operation modes. 

It is also preferable that the plurality of operation 
modes be at least two of an operation mode for reducing 
inappropriate prints, an operation mode for putting an 
emphasis on image quality, an operation mode for reducing 
the fluctuation of one case, and an operation mode for 
putting an emphasis on production speed. 

It is further preferable that density control based on 
the face region of a person be executed and further 
gradation be softened in the operation mode for reducing 
inappropriate prints, gray/color gradation control be 
executed in accordance with at least one of a photographed 
scene, filn exposure and a type of a film in the operation 
mode for putting an emphasis on image quality, image 
processing conditions be set using all the image data of 
one case in the operation mode for reducing the fluctuation 
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of one case, and gray balance correction and density 

correction be executed in the operation mode for putting an 
emphasis cn production speed. 

It is another preferable that the image data supply 
source is at least one of a scanner which reads 
photoelectrically an image from a photographic film to 
obtain the image data, a medium driver which reads out the 

image data from a image data recording medium and a 
communication device which receives the image data. 

In order to attain the second object described above, 
the second aspect of the present invention provides a 
phot op* inter comprising an image data supply source for 
supplying image data of an image; a condition setting 
section for setting an image processing conditions of the 
image data for outputting a print on which the image is 
reproduced, by analyzing the image data supplied from the 
image data supply source; an image processing section for 
subjecting the image data to image processing in accordance 
with the image processing conditions set in the condition 
setting section; and a print section for outputting the 
print on which the image has been reproduced based on the 
image data subjected to the image processing by the image 
processing section; further including: a plurality of 
operation modes; and. a mode setting section for setting a 
operation mode from among the plurality of operation modes 
and changing at least one of a processing content in the 
condition setting section and a content of the image 
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processing executed in the image processing section in 
accordance with the operation mode set. 

It is preferable that photoprinter further comprises a 
selection device for selecting the operation mode to set 
the operation mode in the mode setting section out of the 
plurality of operation modes. 

It is also preferable that the plurality of operation 
modes are at least two of an operation mode for reducing 
inappropriate prints, an operation mode for putting an 
emphasis on image quality, an operation mode for reducing 
the fluctuation of one case, and an operation mode for 
putting an emphasis on production speed. 

It is further preferable that density control based on 
the face region of a person is executed and further 
gradation is softened in the operation mode for reducing 
inappropriate prints; gray/color gradation control is 
executed in accordance with at least one of a photographed 
scene, film exposure and a type of a film in the operation 
mode for putting an emphasis on image quality; image 
processing conditions are set using ail the image data of 
one case in the operation mode for reducing the fluctuation 
of one case; and gray balance correction and density 
correction are executed in the operation mode for putting 
an emphasis on production speed. 

It is another preferable that the image data supply 
source is at least one of a scanner which reads 
photoelectrically the image from a photographic film to 



09c9? ! 



_ N 3 1 V d 



2£-39bd 



0829t?98CC0 



EI '-20 1003 £0 sad 



8 

obtain the image data, a medium driver which rsads out the 
image data from the image data recording medium and a 
communication device which receives the image data. 

It is still further preferable that the condition 
settinc section calculates as the image processing 
conditions appropriate correct icn amounts of the image for 
reproducing preferably the image based on the image data. 

It is still another preferable that the mode setting 
section changes as the processing content in the condition 
setting section at least one of operation algorithm for 
calculating the appropriate correction amounts of the image 
and operation parameters therefor. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of an embodiment of a 
digital photoprinter of the present invention to which an 
image processing apparatus of the present invention is 
applied; 

Fig. 2 is a block diagram of an embodiment of the 
image processing apparatus of the digital photoprinter 
shown in Fig. 1; and 

Fig. 3 is a block; diagram of a fine-scanned image 
processing section and a pre-scanned image processing 
section of the image processing apparatus shown in Fig. 2. 

DETAILED DESCRIPTION OF THE INVENTION 
An image processing apparatus and a photoprinter using 
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-he same of the present invention will be described below 
in detail with reference to a preferable embodiment shown 
in -he accompanying drawings . 

Fig. 1 is a block diagram of an embodiment of a 
digital photoprinter of the present inveniton making use of 
the image processing apparatus of the present invention; 

The digital photoprinter generally indicated by 
numeral 10 in Fig. 1 and simply referred to as the 
"photoprinter" basically includes a scanner (image reading 
apparatus) 12, an image processing apparatus 14 and a 
printer /processor (printing apparatus) 16. Connected to 
the image processing apparatus 14 are a manipulating unit 
18 having a keyboard 18a and a mouse 18b for inputting 
(setting) various conditions, selecting and instructing 
specific processing and entering a command and so forth 
for effecting color /density correction and the like, as 
well as a display 20 for displaying a simulated image for 
verification . 

Further, 3 medium driver 19 and a communication device 
21 as an image inputt ing/outputting device are connected to 
the image processing apparatus 14. The medium driver 19 
drives an image data recording medium 19a such as an MO, a 
FD and the like to read out the image data recorded on the 
image data recording medium 19a and record (write) the 
image data on the image data recording medium 19a. The 
communication device 21 acquries and delivers the image 
data via a communication network such as an internet. 
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The scanner 12 is an apparatus with which the images 
recorded on a film F or the like are read photoelectz ically 
frame by frame, and includes a white illummant 22, a 
variable diaphragm 24, a color filter plate 26, a diffuser 
box 28 with which the reading light incident on the film ? 
is made uniform on the plane thereof, a carrier 30, an 
imaging lens unit 32, an area CCD sensor (hereinafter 
simply referred to as "CCD sensor") 34, an amplifier 36, 
and an A/D (analog/digital) converter 38. 

When the images that are recorded on the film F are 
read with the scanner 12 arranged as described above, 
reading light, issuing from illuminant 22 is adjusted in 
quantity by passage through the variable diaphragm 24, then 
passed through the color falter plate 26 for color 
adjustment, and diffused in the diffuser box 28; the thus 
treated reading light is incident on one frame of the film 
F that is held at a predetermined reading position by the 
carrier 30, through which it is transmitted to produce 
projected light that carries the image of a particular 
frame recorded on the film F. 

The projectsQ light passes through the imaging lens 
unit 32 and focused on the light-receiving plane of the CCD 
sensor 34, and the inage recorded on the film F is 
photoeiectrically read. 

A resulting output signal from the CCD sensor 34 is 
amplified with the amplifier 36, converted into a digital 
signal with the A/D converter 38, and then sent to the 
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image processing apparatus 14. 

The color filter plate 26 is a turret filter provided 
with a red (Rj , green (G) , and blue (B) , and optionally 
infrared ray (IR) filters and rotated by a rotating unit 
{not shown) so as to insert the respective filters into the 
optical path of the reading light. 

In the illustrated scanner 12, the respective color 
filters of the color filter plate 26 are sequentially 
inserted and the image recorded on the film F is read three 
times so that the image is separated to three primary 
colors of R, G, and B and read. 

The carriers 30 are detachably mounted on the housing 
of the scanner 12. The scanner 12 is provided with 
dedicated carriers 30 depending on the size of films such 
as an Advanced Photo System and negatives (or reversals) of 
135 size, and a carrier 30 corresponding to a loaded film 
is mounted by changing the carriers 30 in accordance with a 
film size and the like. 

An image (frame) recorded on a film and used to 
manufacture a print is transported to and held at a 
predetermined reading position by the carrier. 

Each of the carriers 30 is provided with a bar code 
reading unit for reading a bar code such as a DX code, 
expanded DX code, FN 3 code and the like which are optically 
recorded on the film F. Further, the carrier for the 
Advanced Photo System has a magnetic information 
recording/reading unit in correspondence to a magnetic 
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recording medium formed on the film F of the Advanced Photo 
System. 

The bar codes and the magnetic recording medium are 
read when the film F as transported by the carriers 30 and 
various kinds of information is supplied to the 
predetermined position of the image processing unit 14, the 
printer/processor 16 and the like. 

In the present invention, what reads the image of the 
film F is not limited to the scanner 12- For example, a 
scanner that reads an image by separating it to three 
primary colors may be used, the scanner employing an 
illuminant composed of an LSD or the like which 
individually emits reading lights of the three primary 
colors. Otherwise, a scanner that slit scans an image 
using line CCD sensors for three prinary colors may be 
used. 

The photoprinter 10 {the image processing apparatus of 
the present invention) is not limited to the scanner for 
reading the image recorded on the film F photoelectrically . 
That is, the photcprinter 10 may receive image data 
carrying images from various kinds of image data supply 
sources and manufacture prints on which the images are 
reproduced. Exemplified as the image data supply sources 
are an image reading apparatus for reading a reflecting 
original, an image recording device such as a digital 
camera, a communication device 21 such as a computer 
communication network and the like, an image data recording 
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medium 19a such as a floppy disc, and so foxth. 

The scanner 12 reads the image recorded on the film F 
twice. That is, the scanner 12 carries cur prescan for 
reading the image at a low resolution and fine scan for 
obtaining image data corresponding to the output cf a 
print . 

The prescan is carried out under prescan reading 
conditions which are set beforehand to read the images of 
the entire film F to be read with the scanner 12 so that 
the image sensor 3 4 can read the images without being 
saturated. In contrast, the fine scan is carried out under 
the fine scan reading conditions which are set to each 
image (frame) from prescan data so ' that the image sensor 34 
is saturated at a density which is somewhat lower than the 
minimum density of each image. 

Accordingly, the output signals in the prescan and the 
output signals in the fine scan are basically the same data 
except that they have a different resolution ana a 
different output level. 

As described above, the output signal (image data) 
from the scanner 12 is supplied to the image processing 
apparatus 14- The image processing apparatus 14 relates to 
the present invention. 

Ficr. 2 shows a block diagram of the image processing 
apparatus 14. As shown in Fig. 2, .the image processing 
apparatus 14 (hereinafter, referred to as "processing 
apparatus 14") includes a data processing section 4 6, a Log 
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converter 48, a prescanned image memory 50, a fine-scanned 
image memory 52, a condition setting section 54, a 
ores canned image processing section 55, a fine-scanned 
image processing section 58, a prescanned image converter 
70, a fine-scanned image converter 74, and a mode setting 
section ~?6. 

While Fig. 2 mainly shows the sites which are related 
to image processing, the processing apparatus 14 also 
controls and manages the photoprinter 10 in its entirety 
and includes a CPU that controls the entire photoprinter 
10, a memory which stores the information necessary for the 
operation of the photoprinter 10, and so forth, in addition 
to the components shown in Fig. 2. 

The R, G, B data output from the scanner 12 is 
subjected to predetermined processing such as DC offset 
correction, darkness correction, shading correction and the 
like in the data processing section 46. 

Next, the output data having been processed in the 
data processing section 46 is subjected to Log conversion 
in the Log converter 48 through, for example, a LUT {look- 
up table) or the like and converted into digital image 
{density) data, and prescanned (image) data is stored in 
the prescanned image memory 50 and fine-scanned {image) 
data is stored in the fine-scanned image memory 52, 
respectively. 

It should be noted that the processing apparatus 14 of 
-he present invention also can process image data supplied 
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from various kinds of image data supply sources such as the 
digital camera and the like, as described above. 

At the time, the image data is converted into data 
according to the processing apparatus 14 (photoprinter 10) 
and the number of the pixels thereof is adjusted by 
thinning-out, interpolation, and the like in a data 
converting section (not shown) so that the image data is 
made to image data corresponding to prescanned image data 
and fine-scanned data. Subsequently, the prescanned image 
data and is supplied to the prescanned image memory 50 and 
the fine-scanned data is supplied to the fine-scanned image 
memory 52, respectively, and then processing similar to the 
above processing is carried out thereto. 

The condition setting section 54 sets the image 
processing conditions of the respective images ( frames i in 
the prescanned image processing section 56 and m the fine- 
scanned image processing section 58 and includes a setup 
subsection 62, a key adjusting subsection 64, and a 
parameter intergratmg subsection 66. 

The setup subsection 62 is a section for setting the 
image processing conditions of each frame through image 
analysis using the prescanned image data. For example, the 
setup subsection 62 calculates as the image processing 
conditions of the frame appropriate correction amounts of 
the image for reproducing an appropriate image which should 
be applied to the image data of the frame in the image 
processing to which the imgae processing apparatus 14 
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subjects the image data of the frame. 

Specif ically , the setup subsection 62 produces a 
density histogram of an image, calculates image 
characteristic amounts such as a minimum density, a maximum 
density, an average density, and the like, and further 
extracts a main subject {a region of a face) using 
prescanned image data. Further, the setup subsection 62 
sets the reading conditions of the fine-scan and various 
kinds of the image processing conditions in the prescanned 
image processing section 56 and the fine-scanned image 
processing section 58, which will be described later, using 
the density histogram, the image characteristic amounts, 
and the like. 

The above processing such as the various kinds of the 
imaae analyzing methods and the various kinds of the image 
processing conditions can be set by a known method. Note 
that the orocessing is changed or switched by the mode 
setting section 76 in accordance with a selected operation 
mode, which will be described later in detail. For 
example, as the content of the processing set by the setup 
subsection 62 which is chagned or switched by the mode 
setting section 76, at least one of operation algorithm for 
calculating the appropriate correction amounts of the image 
and operation palameters therefor can be exemplified. 

The key adjusting subsection 64 is a section for 
calculating an amount of adjustment of an image in 
accordance with various kinds of instructions for 
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adjustment which are input through various kinds of 
adjusting keys such as a density adjusting key, a color 
adjusting key, a gradation adjusting key, a sharpness 
adjusting key, and the like set to the keyboard 18a and 
through the mouse 18b and supplies the amount of adjustment 
of the image to the parameter iniergrating subsection 66. 

The parameter intergrating subsection 66 receives the 
image processing conditions set by the setup subsection 62 
and sets the image processing conditions to the 
predetermined positions of the prescanned image processing 
section 56 and the fine-scanned image processing section 
53. The parameter intergrating subsection 66 adjusts or 
corrects the image processing conditions set to the 
respective sections in accordance with the amount of 
adjustment of the image calculated by the key adjusting 
subsection 64, creates processing conditions for performing 
the adjustment and sets the adjusted or corrected 
processing conditions to both the prescanned image 
processing section 56 and the fine-scanned image processing 
section 58. 

In the processing apparatus 14, the image of the 
prescanned image data stored in the prescanned image memory 
50 is processed in the prescanned image processing section 
56, and the image of the fine-scanned image data stored in 
the fine-scanned image memory 52 is processed m the fine- 
scanned image processing section 53, respectively. 

The prescanned image processing section 56 and the 
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fine-scanned image processing section 58 basically have the 

same arrangement except that the image data processed 

thereoy has a different pixel density, and they execute 
similar processing. Thus, the fine-scanned image 
processing section 53 will be described as a typical 
example in the following explanation. 

The fine-scanned image processing section 5B 
(prescanned image processing section 56) is a section for 
reading out the fine-scanned image data (prescanned image 
data) stored in the fine-scanned image memory 52 
(prescanned image memory 50) and subjects it to various 
kinds of image processing. In the illustrated example, the 
fine-scanned image processing section 58 includes a gray 
balance/density correcting subsection 80, a 

contrast/gradation correcting subsection 82, a face region 
density correcting subsection 84, an automatic dodging 
processing subsection 86, and a saturation correcting 
.subsection. 8 8,_ as jhown „i.n JE\ig ... 3. . ..I t . should be. noted, that 
it is needless to say that the image processing apparatus 
of the present invention may include image processing 
subsections for performing various kinds of image 
processing in addition to the above processing such as an 
electronic magnification processing' subsection for 
enlarging (expanding) and reducing (compressing) an image 
in accordance with a print size and the like, an sharpness- 
enhancement processing subsection for sharpening an image 
by enhancing the edge thereof, and the like. 



C9-3SWd 



SI = 20 I 002 £0 83d 



19 

The gray balance/density correcting subsection 80 is a 
section for correcting the gray balance of an image (color 
balance correction] and for correcting the density of 
respective colors (R, G, and B) using, for example, a look- 
up table (LOT) - 

The contrast/gradation correcting subsection 82 is a 
section for correcting the contrast and the gradation of an 
image using a LUT likewise. 

The face region density correcting subsec-ion 84 is a 
section for adjusting the density of a face region so as to 
finish the face of a person to an appropriate skin color in 
accordance with a result of extraction of the face. 

The automatic dodging processing subsection 8 6 is a 
section for applying an effect similar to dodging 
processing in direct exposure by image (data) processing. 
Specifically, the automatic dodging processing subsection 
86 is a section for carrying out processing for matching 
the dvnamic range of an output image to a density 
reproducing possible region (print reproducing region) in 
an output machine (printer /processor 16 in the illustrated 
example) by the compression of gradation by compressing the 
dynamic range (difference between the maximum density and 
the minimum density) of an original image linearly or ncn- 
linearly. The dodging processing is described m detail in 
Japanese Unexamined Patent Application Publication ^o. 10- 
13680 filed by the same assignee. 

Further, the saturation correcting subsection 88 
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corrects the saturation of an image (saturation control) by 
a matrix calculation and the like. 

The processing apparatus 14 of the illustrated example 
includes the mode setting section 76- Five operation 
modes, that is, an NG reduction mode, a high image quality 
mode, an image equalizing mode, a high speed mode and a 
standard mode are set to the mode setting section 16. 

The mode setting section 7 6 changes the content of the 
processing which is carried out in the setup subsection 
62, that is, the content (method) of the image analyzing 
and the image processing conditions set in the setup 
subsection 62 as well as changes the content of the image 
processing which is executed in the fine-scanned image 
processing section 58 (prescanned image processing section 
5€) in accordance with a selected operation mode. 

Accordingly, the fine-scanned image data (prescanned 
image data) is subjected to the image processing m 
accordance with the selected mode. 

The NG reduction mode is an operation mode for 
improving productivity by the improvement of yield by 
preventing the output of an inappropriate print (NG print) . 
Thus, it is an operation mode suitable for print 
manufactures which manufacture prints in large quantities. 

In a high contrast scene such as when photographing is 
performed with an electronic flash at night or in back 
light, there is a very high probability of occurrence of NG 
prints due to the dull-shadowed face or the washed-out face 
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of a person in a scene of high-contrast. In such a 
situation, the NG reduction mode removes the -washed-out or 
dull-shadowed face of a person by bringing a washed-out or 
dull-shadowed image inwardly of a print reproducing region 
by softening the gradation of an image, controlling a 
density based on the face region of the person and 
compressing the gradation of the image by the automatic 
dodging processing so as to reduce the NG prints. 

In the NG reduction mode, it is preferable to perform 
at least one of the softening of image gradation by the 
gradation correction in the contrast /gradation correcting 
subsection 82, the density control based on the face region 
of a person (for example, the density control of the face 
region in the face region density correcting subsection 84, 
overall density control in accordance with a result of an 
extracted face, and the like), and the automatic dodging 
processing in the automatic dodging processing subsection 
85. ftroong them, it is preferable to perform at least the 
density control based on the face region of the person, 
and, in particular, it is preferable to perform the density 
control based on the face region of the person and the 
gradation softening. Further, in the NG reduction mode, 
the conditions of the automatic dodging processing may be 
set so as to perform compression near to the intermediate 
density region of an image which is not ordinarily 
compressed in order to more appropriately express a skin 
color. 
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In the illustrated example, when the NG reduction mode 
is selected as an example, the mode setting section 76 
changes the image analyzing methods and the image 
processing conditions set in the setup subsection 62 as 
well as changes the image processing which is executed in 
the fine-scanned image processing section 58 so as to 
execute the face region density correction, the gradation 
softening, and the automatic dodging processing. 

The high image quality mode is an operation mode which 
puts an emphasis on the quality of a photograph (quality of 
images reproduced on a print) . Thus, it is an operation 
mode suitable for print manufactures such as photo studios 
that receive orders for a lot of prints to be enlarged to a 
very large size as well as many special orders. 

In the high image quality mode, it is preferable to 
perform at least one of gray/color gradation control (gray- 
balance correction, gradation correction, and density 
correction) in the gray balance/density correcting 
subsection SO and the contrast/gradation correcting 
subsection 82 which are carried out in accordance with 
scene information, exposure information, and a kind of a 
film (trade name, grade, sensitivity, and the like) , face 
region density correction, automatic dodging processing, 
and the saturation correction in the saturation correcting 
subsection 88- Among them, it is preferable to carry out 
at least the gray/color gradation control in accordance 
with the scene information and the like. 
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With this operation, an optimurr image processing can 
be performed to a pertinent image {photographed scene) end 
an image of high quality can be output.. 

In the illustrated example, when the high image 
quality mode is selected as an example, the ir.ode setting 
section 76 changes the image analyzing methods and the 
image processing conditions set in the setup subsection 62 
as well as changes the image processing which is executed 
in the fine-scanned image processing section 58 so as to 
execute the gray/color gradation control according to the 
scene information and the like and the saturation 
correction and the automatic dodging processing according 
to a result of analysis of a scene, and the like- 
Further, in the high image quality mode, it is 
preferable to verify an image by displaying it on a monitor 
(display 20) or by creating a test print of the image and 
to set the phot ©printer 10 so that an operator can set a 
contribution ratio of image processing to be executed and 
can adjust the image according to a result of the 
verification. 

Note that when the Advanced Photo System is employed, 
magnetic information may be utilized as the scene 
information and the exposure information, whereas when an 
image file of images and the like photographed by the 
digital camera is to be processed, the information recorded 
on a header may be utilized as the scene information and 
the exposure information. 
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Further, the information may be optically recorded on 

the film F externally of the image regions thereof and 
obtained by reading and cutting out it by the CCD sensor 34 
or the operator may obtain information from a customer 
(person requesting the manufacture of a print) and input it 
through the keyboard 13a or the like. 

The equalizing mode is an operation mode for 
suppressing the fluctuation between frames in one case. 
Thus, it is an operation mode suitable when commodity 
samples are created and V7hen similar scenes are 
continuously created. 

In the equalizing mode, the image processing 
conditions of each frame is set using the entire image data 
of one case and the image data of each frame, with this 
operation, prints of uniform quality can be output by 
suppressing the fluctuation between the frames. Note that 
in the equalizing mode, it is preferable to appropriately 
select image processing to be executed in accordance with 
the characteristics of the apparatus, and the like. 

Accordingly, when the equalizing mode is selected, the 
mode setting section 7S changes the image analyzing methods 
and the image processing conditions set m the setup 
subsection 62 so that the prescanned image data of all the 
frames of one case car. be used in addition to the 
prescanned image data of each frame. 

In the present invention, it should be noted that 
when, for example, prints are to be created from the film 
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F, one case ordinarily means all the frames of one film, 
whereas when images are supplied from an image data supply 
source such as a digits! camera and the like, one case 
means all the images (all the frames) supplied at the same 
time for the creation of prints. Otherwise, one case may 
be composed of a collection of the images instructed by a 
customer. 

When the equalizing raode is selected, it is preferable 
that the scanner 12 begin fine scan after all the frames of 
the one film F is prescanned. Note that the fine scan may 
be executed after all the frames of the film F is 
prescanned also in other operation mode. 

The high speed mode is an operation mode for putting 
an utmost emphasis on a print manufacturing speed (for 
example, the number of output prints per unit time) . 

In the high speed mode, the face region density 
correction, the automatic dodging processing, and the like, 
which are time-consuming, are not carried out at all, and 
only the gray balance correction, the density correction 
and further the gradation correction, for example, are 
carried out. When the high speed mode is selected in the 
illustrated example, the mode setting section 1 <o changes 
the image analyzing methods and the image processing 
conditions set in the setup subsection 62 as well as 
changes the image processing which is executed in the fine- 
scanned image processing section 58 so as to execute these 
three kinds of the image processing steps. 



0929t'9SEee 



L\ -23 1002 £0 H3d 



2 6 

With this operation, the maximum output capacity of 
the photoprinter can be exerted and a lot of prints can be 
output m a short time. 

The standard mode is an operation mode for 
manufacturing a standard print, that is, an operation mode 
in which the image processing conditions are set and the 
image processing is executed such that image quality, print 
productivity, image uniformity in one case, and the like 
can be exhibited in good balance by making most of, for 
example, the characteristics of the above respective modes 
on average. 

is„ device for selecting the operation modes is not 
particularly limited, that is, an operation mode change 
switch or the like may be set, an operation mode key may be 
provided with the keyboard 18a (a function key or the like 
may be utilized), or the operation modes may be selected by 
a GUI {graphical user interface) or the like. 

Further, an operation mode may be selected by a maker 
when the image processing apparatus 'is shipped from a 
factory or may be selected by a service man in a user's 
shop according to the desire of a user. However, it is 
particularly preferable that the user can optionally select 
an operation mode by a simple manipulation using a means 
such as the GUI or the like. 

As described above, the various kinds of the operation 
modes are set to the processing apparatus 14 so that any 
one of them is selected as well as the mode setting section 
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7 6 changes the image analyzing methods and the image 
processing conditions set in the setup subsection 52 as 
well as changes the image processing which is executed in 
the fine-scanned image processing section 58 (prescanned 
image processing section 56) in accordance with a selected 
operation mode. 

Therefore, according to the image processing apparatus 
of the present invention, there can be realized a 
photoprinter which can manufacture a print that can satisfy 
a purpose of the print manufacture and the person 
requesting the manufacture of a print by selecting an 
operation mode in accordance with a state in which the 
photoprinter is used in the print manufacture and with an 
intention of the person requesting the manufacture of the 
print as well as which can sufficiently satisfy the 
characteristics required by the user. 

In the image processing apparatus of the present 
invention, it should be noted that the operation modes are 
not limited to the above-mentioned examples and various 
kinds of operation mode can be utilized in accordance with 
the performances required to the photoprinter 10. 

Exemplified as the operation modes are, for example, 
an operation mode for executing amount of peripheral light: 
correction, distortion correction, and the like for the 
purpose of stably outputting a print (image) of high 
quality from a film on which images are photographed with a 
compact camera and a lens-fitted photographic film (film 
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with lens) using a less-expensive lens, an operation mode 
for imitating the colors, gradation, and sharpness of a 
conventional analog print that is manufactured toy printing 
images on a photographic paper by means of light passing 
through a filn, and the like. 

The prescanned image data having been subjected to the 
image processing in the prescanned image processing section 
5 6 is supplied to the prescanned image converter 7 0 and the 
fine-scanned image data having been subjected to the image 
processing in the fine-scanned image processing section 58 
is supplied to the fine-scanned image converter 74, 
respectively. 

The prescanned image converter 70 is a section where 
the prescanned image data having been subjected to the 
image processing is subjected to color reproduction 
processing using, for example, a three-dimensional LUT (3D- 
LUT ) and displayed on the display 20, that is, a section 
where the prescanned image data is -converted into image 
data the colors of which are reproduced on the display 20. 

In contrast, the fine-scanned image converter 7 4 is a 
section inhere the fine-scanned image data having been 
subjected to the image processing is subjected to color 
reproducing conversion processing using a 3D-LUT in the 
same way so that the fine-scanned image data is converted 
into an image which is processed by the printer/processor 
16, that is, so that the fine-scanned image data is 
converted into image data the colors of which are 
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reproduced by the printer /processor 16. 

The piescarmed image data having been subjected to the 
color reproducing conversion processing in the prescanned 
image converter 7 0 is supplied to the display 20, whereas 
the fine-scanned image data having .been subjected to the 
color reproducing conversion processing in the fine-scanned 
iirage converter 74 is supplied to the printer/processor 16, 
respectively- 

The prescanned image data and the fine-scanned image 
data which have been converted in the prescanned image 
converter 70 and the fine-scanned image converter 72 nay be 
supplied to the medium driver 19 to be recorded (written) 
on the image data recording medium 19a or delivered via 
communication device 21 such as the internet. 

The display 20 is not particularly limited and various 
kinds of known display means such as a CRT (cathode ray 
tube), a liquid crystal display, and the like can be 
utilized . 

In the printer/processor 16, for example, after a 
light-sensitive material is cut to a preset length in 
accordance with a print, information is back printed onto 
each of the light-sensitive materials having been cut. 
Subsequent lv, each light-sensitive material (photographic 
pa-oer) is scan exposed two-dimensicnally with light beams 
for R exposure, G exposure and B exposure that are 
modulated in accordance with the fine-scanned image data 
suoplied from the processing apparatus 14 (fine-scanned 
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image converter 74) so as no record a latent image thereon. 
Then, the resulting light-sensitive materials are subjected 
to predetermined wet development processing such as color 
development, bleach-fixing, rinsing and so forth and dried 
as prints which are then sorted and accumulated. 

While the image processing apparatus and the 
photoprinter using the same of the present invention have 
been described above in detail, the present invention is by 
no means limited to the above-described embodiment and it 
goes without saying that various improvements and 
modifications can be made within the range which does not 
depart from the gist of the present invention. 

As described above in detail, according to the image 
processing apparatus of the present invention, there can be 
realized the photo printer which can preferably satisfy the 
various performances required to the photoprinter such as 
productivity, the quality of an image reproduced on a 
print, uniformity of images of one case, a print output 
speed and the like and which can manufacture a preferable 
print in accordance with a state in which the photoprinter 
is used in a print manufacture and with an intention of a 
person requesting the manufacture of a print. 

Further according to the photoprinter of the present 
invention, the performance of the image processing can be 
changed an accordance with the intention of the user and 
the using state of the photoprinter at the time of 
manufacturing the photoprints. 
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As a result according to the present invention, the 
appropriate prints reproduced preferably in color and 
density in accordance with the intention of the user and 
the using state of the photoprinter can be manufactured- 



